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An  important  character's!.  *.  of  *he  cloth  rig  worn  py  naval  aircrewmen  is  protection  from  fire  and  flam©  be 
provided  Th's  protection  factor  is  dependent  upon  the  type  of  material  used  and  any  layering  that  may  occur 
by  wearing  more  than  one  piece  of  ogu  pmont  at  a  time.  In  this  report,  the  flammability  of  the  fabrics  used  for 
aviator  clothing  and  ©tec*  on  snat  kit  covers  in  the  Naval  aviation  community  are  examined  according  to  type! 
of  material  us  ad.  They  are  then  catagoruod  by  the  degree  of  protection  that  is  provided  against  flammability 
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DISCUSSION 

T ne  following  summary  and  chart  present  the  current  fabrics  in  use  by  the  fleet  in  clothing 
and  seat  kits,  and  describes  the  flammability  characteristics  of  these  fabrics.  Information  ranking 
each  of  these  fabrics  against  each  ether,  according  to  flammability,  could  not  be  found  at  this  time. 
Trerefore,  the  cnart  s  arranged  into  tnree  categories  which  nave  decreasing  flammability  per¬ 
formance. 


Caiegory  I  contains  grouos  which  are  variations  of  Nomex.  the  vanaton  usually  being  in  weight  (02./yd2) 
and  type  of  weave  or  knit  Nomex  requires  very  high  temperatures  to  initiate  burning,  will  char  without  melt¬ 
ing.  seif  extinguishes  itself  uocn  removal  from  the  heat  source  and  is  also  durable  with  good  abrasion  resis¬ 
tant  characteristics. 


Category  II  is  comprised  of  the  items  made  from  leather.  Leather  is  flame  resistant,  shrinks 
when  in  contact  with  the  heat  source  and  is  self  extinguishing. 


Category  1 1 1  contains  the  ny  ion  and  cotton  fabrics  currently  in  use  on  some  of  the  clothing 
items.  All  of  these  fabrics  are  flammable  and  cannot  withstand  high  temperatures.  Nylon  will  melt 
upon  contact  with  the  heat  source  and  self  extinguish  upon  removal.  Cotton  will  burn  without 
meitmg,  producing  ash  and  will  continue  to  burn  after  the  sourca  of  flame  has  been  removed. 

When  evaluating  the  flammability  protection  of  a  fabric  to  be  used  for  clothing,  the  protection 
prcv:ded  to  the  body  must  include  consideration  of  the  heat  and  time  factor  values  Defore  the 
ignition  of  the  fabric.  Burns  will  result  if  the  skin  temperature  is  held  above  150aF  for  one  second 
i  Hilado  p.  27).  In  a  study  conducted  by  Alice  Stoll  and  Maria  Chianta,  both  the  tolerance  time  to 
aosorbed  thermal  energy,  and  the  protection  provided  to  the  skin  by  specific  fabrics,  were  eval¬ 
uated.  From  this  stuov.  the  benefit  of  multiple  layers  of  protective  fabric  was  shown  and  a  ranking 
of  the  rested  fire  resistant  fabr  es  was  established.  The  listing  of  faorics  primarily  contains  variations 
of  Nomex  and  indicates  better  projection  being  provided  by  the  samples  of  greater  weight  (oz/yd2). 
F'om  this  table  a  compar.son  with  the  fsor  cs  tested  and  the  fab.  ics  in  use  can  be  made  to  some 
p*t!”'t,  but  more  importantly  it  supports  the  pract-ce  of  providing  as  many  pieces  of  Nomex 
clothing  as  possible  to  allow  for  layering.  The  'avers  increase  the  thickness  of  the  Nomex  which 
provides  greater  protection  agamst  the  potential  flaming  of  the  garments  and  the  rate  of  heat  flux 
to  the  sk m, 

i.n  the  clothing  area,  the  newer  pieces  that  have  been  introduced,  or  are  being  introduced,  to 
the  feet  are  all  marie  of  at  'east  one  layer  of  Nomex.  Some  garments  made  of  the  more  flammable 
fabr.es  of  nylon  and  cotton  are  rt-il  being  used  by  the  flee*  Using  Nomex  fabrics  for  these  garments 
would  alicw  for  layering  of  the  *3bnc  providing  even  greater  and  better  protection  from  f,r§  to  the 
aircrew  member,  in  cooier  temperatures,  the  members  of  the  fleet  usually  wear  a  layer  of  the 
thermal,  Nomex  underwear  providing  at  least  one  layer  of  fireproof  fabric  between  themselves  and 
Thu*  heat  source.  But,  during  warm  weather  the  Flyers  Coverall  may  be  the  only  layer  of  Nomex 
worn  by  some  crewmen  since  both  the  survival  vest  and  torso  harness  are  still  fabricated  of  nylon. 

New  fabrics  and  finishes  are  being  developed  in  the  area  of  flammability  to  improve  upon 
fabric  performance  and  protection.  The  fabrics  presently  in  the  system  are  the  best  that  could  be 
found  ‘or  the  purpose  at  the  time  of  procurement.  Currently,  new  fabrics  with  better  flame  resist 
ance,  and  new  finishes  which  would  provide  flame  resistance  to  fabric*  which  ate  otherwise  flam¬ 
mable,  are  being  investigated  for  potential  use  in  the  system.  Nomex  provides  good  protection 
especially  when  layered,  but  .c  now  appears  that  there  may  L>e  better  products  available  depending 
upon  the  types  of  we&ves,  knits,  weignts  and  colors  requi-ed. 
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7he  recommendation  at  this  time  is  to  facilitate  repiacemem  of  the  more  ''ammacle  clothing 
-v.tr’  the  .ess  fiammao.e  counterpart  to  re  mat  a;i  aircrewmen  are  wearing  as  many  layers  of 
fame  'es.stant  clothing  as  possio.e.  It  s  .  suggested  that  more  meaningful  tests  oe  per  ferried 
on  me  ‘acmes  mat  3:e  re  rg  oeve-ocec  *c'  -se  n  e/", .  orm.ents  requiring  r. on*  am  —  aoie  'a  ones 
7-vvi  tests  sr  at.  a  ms  ..'eo  to  q«art  e  .motect  on  eve  s.  e  time  1 3  oa  '  t  me  to  ouster 
3  ■"  o  m-m  rens.ty  'are-  man  —a  e  convert  yra.  rests  wn.cn  treasure  ejects  on  the  Dorics  such  as 
name  time,  glow  time  ano  c.nar  lengtn.  These  te«ts  wou.d  adow  for  comparison  of  fabrics  against 
eacr  other,  demonstrate  the  level  of  protect. on  provided  end  direct  researchers  .;n  developing  new 
and  better  fabrics  and  fm.snes  m  this  field. 
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FABRIC  CHARTS 

Sc-e  c(  tne  ’acr'cs  ’isted  or1  me  oroceeolng  chart  have  flammability  requirements  included  in 
rs  m.i.tary  soecif.cat.cn.  T-e-se  are  listed  on  tr.e  chart  in  the  flammability  co.umn  as  follows. 

-  after  harte  ’..me:  t  ms  tr.e  spec. men  ccnt.-nues  to  ourn  after  the  fiance  :S  shut  off. 

-  after  glow  time:  tme  the  specimen  continues  to  glow  a*ter  it  has  ceased  to  flame. 

char  length-  distance  *rom  the  end  of  the  specimen,  which  was  c  <posed  to  the  fiame, 
to  the  end  of  center  of  cnar red  area. 

T'-ese  numbers  insure  minimum  Derfomcance  of  the  fabrics  and  provide  some  comparison  data. 
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